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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell in 
which the supply and discharge of water content is 
smooth, and stable and high characteristics are 
obtained. 

SOLUTION: Unevenness 34 is provided on a conductive 
thin plate 32 having a large number of through holes 
32h, and an oxidizing agent gas passage 11 and a fuel 
gas passage 12 are formed by the space formed 
between the thin plate 32 and unit cells 10. The through 
holes 32h are sealed by resin 33 which is water 
permeable and non-gas permeable so that no gas is 
allowed to pass but water can move. Thereby, excess 
water content produced on the oxidizing agent electrode 




side of a fuel cell is supplied to a fuel electrode side 

where the water content is apt to be insufficient via a separator. Therefore, gas flow is 
improved on an air side, and the water content is properly supplied to an electrolyte film on 
the fuel electrode side so that high conductivity can be kept and high characteristics can be 
maintained. 
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9*a«:DWTfo*tT*$4>-f. U:*<->T. JBIfl3 2h 
>WWU«*iTH«ri». 33li. *BLttfc LTW^fc-f* 
fX»ttWrC* 0 . e . w. ( SfiSft) *1 1 0 0O 



[0077] ttz. £OK&aj6JHffiU:LT> B3IZW 

k *< . Mauram 1 2im\#xm 1 
1 «k 9** < < ; <mx'\i®mtm.v 2 fg ) 1- t 

UffiKcr*'*. 

[0078] iRtwSftf^lC-PV y?KOT& . Xf X*>tl'- 

9 3 1 k#m?6i 0 *md&ttzm^mm%<»m<L 
awxatBi lfciw^rx (2Si) . Mbifxni 2 

WCSf^t & k . tt$WeKB0C± t . Kittmi 3 a 

ftsffi4 b ±xru y y t mmzfcftb ©ks fu££> 

[0 079] #A*/^-*3 lrtfc£tt^S8J 
113 SJi^SrjgjS-T'S^t. IHfcSltfxffilJ&l 14" 
<Oiifl^^hW8S^^SS85 1 2 U PISSKrt 

m 1 1 i«j-ei»Lfc*ttfflK3 3 *&&ixm%m 

mmAbizAtZmSTZZb t>t>b. ttz. ±M<n&% 

3 5afcli. KIfL3 2h^l£{fCV^VV0-C, 

Si L-^V ^fttfXSSIfc 1 2 *0*£<?5lMk&raffi 3 a 

[0080] St>fc. 5SB36*^|1gS3a. 4bC& 
v^CTV^fcftt. mffikcOiSSva^fli^^SfCiSV^ 
fiUii&^-t^Ck* s T#'C^^. 

•feM-W-^ kmmffiwttS5r-^«^t"C^<*S* { 

fci)*'. ^i83 6* { #®e<7)SffiSfffc&v>a^i3 

0. ' #X*tH\s~9 3 1 k#1Bf61 Oor^iSrfifiitLT 
v>l>. 

[ o o 8 1 ] w&mwunm&fc+f /bin 

+9 Vis*. (Cr. Vj&DU) . f-) 

y)&*»***Lfc«*fctt~v*vk 5?) sus3 

1 6 S 31 6L. 

[0082] 4fc. ffift<0jlii?L32hW, 7Xittt 

[0 0 83] Stic. »L»fcU-cfflv^-f*y««« 
ECU iJCOiP^tO^fi^StlHI.. A ) 

B. o) _bIBW ) +<Dl${w < r , J/N*-7/u*nx/l'*yi? 

[0 084 1 9dfe^S2. HT. Xtt^B2(zov% 
TSJ^-TS. :Srfc, d<^Jfi^®2W. iCB«fll 
<0«8B**U"CV^. E4liH»<O$©2£Srf»H0 

W-^31a-l. 31b-l. 3 1 c - 1 fciSJSfc i 
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[0085] -earn, ik<tM#Am 1 1 , mm* 

fflSSl 214. Oa. 10bfc«JBU:5£'C* 

TOS«14S«fcl4>S*tt<Otg||!ifc:J; OflTLiJSgSKT 
*^-?<Olc£ti#?l£ffibT»4^$: 

i=ir<. tfxgg&l 2£#xga!5l lJ:9/h$< (Zff) 

10 0 8 6] KfclWWcoViTBWH- h . C<?>fi£fl£& 
««ftf5g?fl3B#;*Sa»l llzSft** -S85SH 3$- 
iILTA><bSSU ^H^g588 l2t7j<^i&ffiL. SSffi 

[0087] «&$fvS2jiUioS«& 1 3 $-31*181^ B? 
<fc»l#X3E& 1 1 t*KD&ttZ?kft&: ww-rz, bbtiz. 
m& 1 4 rtO^tt bJR 0 S u CTm^mffitw«t&-t i. fc*> 

tii. ttz. m\#*ms% 1 2n<a*xi4JM£-*-6«ft 
K 1 4 ftntiugmtbmtfxm 1 2-c*#a<33i& 

[0 088] ®ftRJ5»C«t6*<OSttSLT'«±, 

88 1 3 1 1 40®tg£Aft#;lT*3B£ 2KT-Mgt£ 
%PJI»i:Jtt>ll««(. tf*osrat£siH0>2r«<2« 

[0 089] ttz, i<05tElt<OJB»2tt^«««r«Bfll 
"C**W. #.X-fe/<U-:Pjfl«3 1 c - 1 M»U 
-fe/^-*J8«3 2 a k 3 2 b<0(aKr& 65£K£J4* 
£8SL. fi31a-Lfcfl(3 2b-iaftOiEff£m 

[0090] *£ s a 5 tc c: <n$mL<nftm<n i mm 

-*-«fcdfc. #fl*tf)»Rtr*iltt«>J:^2BlR9-CII3 
4a*»-3<J:3»c^tl > j:afct*C:i:fC , S, C1<0 
*§£fc b ne*>Mtt*f»* i b 4> . 

[0091] 9m<mm . btf. ntww3 t-w 

Tilt?]-*-*. %J3. ClO§|J£OJg!53{±±tCiS*«3<0 
ffcfJSr^LerCfcS. H6U. #X-feAV-?3 1<9 
#812?* 9* 07J4. lfc*m?ftl 

o mm udmmmmfri&miz* ucmmmx- 

m, tt&l. 5mm, 1HSI53 5**ttg 1 mm<ORJi^» 



T*9. tr7*3mmamT?Mtt:EiEct*i*J:? 
[0092] Cl<0*'X-t^W-^3 1 cO*f¥Hi* 

x-hh. 

[0093] 3 1 cr>/j-Xym>e>£.M 

•14. tfaMMLfcuJ^fc. R*«TK:ffi*49! 
L*>L. ^-feAV-^3 1 kaaL^#®fft 

i osTHiit^aaji. *-#yttWiS*>i)«tW«i: 9 

C*ifcJ:9. *X«E*lWc 

[ 0 0 9 4 J ±E*ff**£-*-tfc*>lc4f*ttft 
Utt»W$:>l£JDte1\ »S<0tt*fcl4S£Sfc U A 

Us. ^fiCJ:'}. WWItLfcJWMf*i»l it 

i 2<oao □kajp&x'JOTdtaJtiik^figki 

[009 5] Zti. Z<r>®&. *«ttfcWWA»«ti* 
WW. VRftrt (Sffi±2r) *»feJlTHt{a«K:<* 

[0096] ^irfe, »fl^ovvc»i**H«J*>AlMO 
T»4. ±JfiLfcJ:5lC. Hffi3a s 4b^i6S8^hb* 

[0097] m&mm4 . ar. mst<nmm4 tr-?^ 
xtsmth. %.&<wm4\t. ±»cts*iB5. 1 

0. 1 ItoWStkntt l><r>X-hh. B8i4#.*/tl— * 
«j3lSr«^«t^rBfflSia-C«>S. 3 7(iffi» 
tt03-r ^ y^TJb 0 . ^^Ti4. FEPCJ;S3- 

/3 7JS*X-fe^-^31* j m®3a. 4bk«fi4-f 
6»»3 5tl4ifi5flTV^V\ 
[0098] <J:*cS5ft \zr>\ vzmttb . - «W 

U-^31fc©K3a, 4bfc»-f-*tt#3 5(C(4£* 

<0B#. 3SS'J^7j<*i>®®-r& k€S3 a. 4b ftWtfx 
KKCSW^Jfcfct *». «8fi«3-f 4 x^3 7 t«E 

[0099] Sfcfc. XTX85881 1, 12rt<0*ti^ 
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lo i oo ] tea. smognM-rot. wmnzi-T 

3fri«Wfiyf!$ttfn. tU) PTFE , PFA, FE 
P. ETFE. PVDF, TFE^«07y^fflflg. 

10 1 0 1 ] Hfa<^gSS5. feTF, l?tt<0^S5^V% 

Srii, Htfe«0j#ffi5(i. ±J;:ii9#JI5, 
7, 1 20&Bfl£7irffc<DT*J>*>. 09 Ji, ^-b^l/ 
3 1 tm^fft 1 0 L*ifr£?>Sr®0T'fcS . 

(x-7;l/i>' 3 y> TJbl.. FEPSr£W?£i-M/|,£ 
36* U 10 0-C-C2B«SI»j®L^ 280-CT'lO 
^iSfi£L-ri.. •f-<0^(C. ALDR I CHtt$!0^7 

-f^yjSjSSr^ffi-fSi, -*-7-*;tv&»iFEP8!JiZ) 

*v^mii?Li^tA'). eaa-f&k. 09<t>j:9km?l 

[0 102] ,IOig£, ©£fcl$-f£S#3 5k:ovvC 
li. *£*>t^£3£oT*Kwfc(cJ9FEP$flgco 
*§fc£ 7X?f4:i #-CS . .l*ftUigftai»£ttM. 

[0103] mmz-o^xamm<mm i ;t xttajgB 

3 1 OS&jt^fifeli, H$SO^!Bl4 fc LT, 08 £ 

[0104] m&<mm6 . ot, 9Gn^wi6 tov> 

TSJifin. C£0Hji^©6ti. ifclBjJcJBi 
3-1 7<r>mi*7&ti><r>X't>h. 010,01 HiH 
ifit7)®©6^nrr»rtB0k¥E0-C**. Zti^nmiz 
K3Ji*«**/'Cl'-?tK:*iVYC. 4 Hi, t&»«s<0 

2 (ianaw»i:^? ) o, 9-?waftU: 

@tg-tr^V-^g53 1 a~3 1 i H±fc-ftfi<)ldg 
SfcflLLfcSPS-fe/<U-^a53 1 a-3 1 i 

[0105] Cft*><0#.X3S!& 11, 1 2»i3^-fe/<U 
-*683 1 a-3 1 i OtWTIi#mttl*Srvv&«. XT* 
«&P2 2, 2 6.*ttlP2 5. 2 9WffiSttSgi<*4 

[0106] £«JB#<9tg£-fc/'CV-.?tt, 01 2tC^ 
*J:5fc&l!51*teoTHiii*fl6. &S51K<i, 
1 *##r*IHfltf>**i5»-5 2*9 
oRlfCO*. S£fc*etilM2*iSMt&a5#«i»* 



4jW&E$*vCV>|>. 

[0107] COWftttSt-3i»Ttt. ifcoJ: 
rux*»*««v^*i.i. fttofc. 9«tta?IK3 2* 
GQatfft5 2 JifcESU _h<Kl0>&£ (BEWrt*) *$ 
itZMElWa*Bl$.$#l. Scfc, VCttflHK3 2a 
««ttt2«BKf»'tiaa«r»J*LT*lO. 
£fT -?fc«iBtt4 2kftK^+WttS* { li£Sn 
*. "tUT, ^*2 7 0-C4-CWBlLT. 1250k 

[0108]$ 6&fMrr mmmM2 2 , 

2 6, 25, 2 9tel!>fc*aWH:H, XXb^v-fcL 

0 1 0 tc^-T J: o KliW&t* i dtcLTVS OT. 

* UT , «Jir tBeafctfltlc J: 0 «IBTlf 

6. x^xNv-fcLTIi, I SOHJ:4#»§e 

ftfc. *y> NBR. CR, EPM. EPDM. 1 IR, 
CSM. *) 77SSPPM, y'JaylMFQ. 
[ 0 1 0 9 ] 3 t>tz&Wt>4 2£Klt6*l£;(/;%&S6l 

2<D#flJ: UTJi7xy-;WSB§, HftABS«f«/f 
^Xj&lfcjtmLfcPPS. iU'Jl^f/K CTFEO 
J: 4 ASTMD-64 8) 

(«tt) WU». 

[0110] I^BlcJi, i^OJ: d ^l§* s «ffl$ix» 

-K A) MRABSm. 3) tfyAW&tmxmi 
^Uxat/K 9) 7-foy62SLW5X5tft7-fa 

[0111] CCT<i, #?*«E*fc4?y 
HSflefflLfe. ^1ESi3 1<0StStt»«i:tT 
Ji. ^<F>wm\XmUz1-9v^9xnyy*?)V*? 

m^^-fwuai&mt^tii. xm&cojm&x' 

[0112] KfclWNcwCSWH-S. SAfttftQ 2 
2*»^»A-»fc«K#X (BMIfll!Wr^-Cft*3E«) liXTX 
•fey tu-^ rtcr^ffio^tgSSt/Jag^tiM^fcrgoa 
88 (05^^) t»->T««-b/tl/-^afe3 1 g-3 

lf-31a-31b-31e-31h-31i-31 

d-3 1 c<o«iT-ssh.^ain25*»*>ajTvK. 
[0113]-:*, (flmxrx) unmtttta 

26frt>\r>X*r<\'-9WL<nmmi,zti\\X . mfg-t'* 
\s-?m3 la-31b-31c-31d-31e-3 
1 f-31 g-3 1h-3 1 i<0«lt'gaxSfffia2 9*» 
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[01143 zv>*i. m 

mnm^^-fm3 l at 3 l eX'ii. 4 nx 

[01 15] -Sg: al • • an-bl hp 

- i 1 • • in: +lg 

[0116] zzxs ««a#4 o^r^mjftcoms^ 

0. 7Vfct&fc, BSO^-J^ffifcomti^ttll^D 

ci 1 2vfc£&. zm. B.mz*'>x£j$.it:*w 

SSrCft^v ME 9 . t S £ fc fc* 0 * 

[01 17] LA»L. £*>S&6#JB6fc.k*Uf, 

titzzKjmimmtimiiiiitizw. tmztim& 

tons] m&mm7 . wr. zwmnsmnB 
®nz^xw?nt?>. m.<mmi\±. ±fcit 

tlx. mtummx-hhisvnvu-T- oyzmL 
tz. wimz^wxit. m.mz£*). *is*<«#tc*£ 
zkxzbizM&tfmztiz. 

[0119] HJtecOJE3g8. OT. £*>JWfc>58tW>» 
®8(cov^TI(iBfl-r*. Srfc. SUS«0Jg!S8tt s 

<mm.s iTFcrm^-t^u-^ffim^^mmmmx' 
$>*. 9m<om®8(oimft®\3.. gmcmmeizaki 
tzmi ikmmx'h t ) { m?z>i)K zcommcommsiz 

fc^Ttf&ifcfilLfc^-t/N'U-^S&S 1 a~3 1 Hz 

mmitc&m 5 a~4 5 i isra«*ra-fe/tw-?gfc 

!»*>4 > ^X^-yh4 3 (El 0^S) SrSSS&ltTSiS-t 
[0120] g&OttflKlififiO . 3 mmCOfflMDIS 

zmuc. *biz. tm&fre>com/ibiQ.mz{i. 

fttn^h^rv > «fc 3 1 c m#S$<98ESI£ fc £ «t ? tz IX 
[0121] atW(W»B»8<0«^fc-?V»TI»W-r 

mzmmu&i&mztm iwfwxtihtf. 



msizx -> x&im.^t^-fWLm-mzmmz 
tztt><$>b. 

[0122] tms. *mmm&£k<r>mmh 
bzkx-mttm&i^bbztvft&.x'Zbtf. f 
(v&ftx'&wfim x \ ^bim <o tt^v^fc . mzsm 

cwc, nmzw&zftoiss&tfhb. 

[0 123] U»U SatOjeJB8{C^S*l4JS : f4 5 
6. 

[0 1 24 3 StJtroflW9. JETf. wW«flB<0Sdfi<7» 

01 514. SUS<0»JS9eSrr«^t^U-^ 

CO»mW4 6«, J I S<r)K747<omm. 1mm 

±nv-94 l<0+*«d!RU IffFfcnWCgi* 

[0125] *Sfi«JBffl9<0i&ttt:-?V^SiW 
4. JKf4m>6S:IW^^5fc. «*n^fcj:9. *^fc 
B3R<o±j£xy:P^e- (AH) KWi^l. 4 8V 

i 1 ), i5v>mEA«»msiX'&. e«i«o. 74 
vT^mtsfc. %m$&*tt5o%fc£9, ismfifci^ 

O*flffllc0SSfc LTaiE^giaSOfflS^'iJSfc^ 
4. 

[0126] CiTtt, «-t^u-^fe^)4>-6«0>aJg* J 

iEiitcas^-r h z. t **r* 4<o^ . m^ati; 

[0127] mfi<0^S 1 0 . BIT, Z<Dftffl<D$m<7) 

mmi oKooTBtw-f 6. 5^^®t o«i. 

*. 01 614. JtttOJBIBl 0fcS%t«**^tw-^o 
^^EiafftS. »1g«4 7t4. J I S<0K^-f7<0 
SI80. 3mmt, a#?a*/K b*>'T^^T* 

u-^4 icoif«o®i;si5t=t>mSwfc^<. ifc^ffl 

±tlft»tf. *''Cp-*41««W6'M>«»*«< 
lOTtt. SR»**?t4 8+«:B**C»«6-C)&*J:3«l* 
[0128] ^4 80lSiSlSm(4. ^<O016T- 
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liS®-fc^U-:?SS3 1hfc3 1 i <T)ffl£ Mh X 3 izL 
X^htf. HISUiiiim-b^V-^gS3 1 hk 3 1 g 

fa. f>&watitmrt&m®v<i'-?m i gt 

31 f f t31afS!tcSSLTt>J:<. 

[01 293 <wc, %&/mm oemmz^xtm 

£954 7 cli, rt4 80*offgoffig£#l!rf£. ; 
ok &»®*tJ&84 70+*£coftg^&gc*tiEi. 
fc8y8f£&£S*1S*t*!*4 7 a-bfrhffl%X'% i<0 

x. ft^-fe^-w-^gnttCfflioaisoiae^jEiKc 
-r k tfxs . gg^ftottsis* asx* &b 

%mm'fiozb{>x'*b. 

[ 0 l 3 0 J mfcoW® 1 1 . KIT. dcD3fl!fl<9£ifi<9 
JB»1 ltc-?v»TKW*. &fc. XtftraftOl Hi, 
±KIS#Jg2 20«^b/tU-^(30^TWflf & tO 
X**. 01 7tt, UttO^JBl 1 ST^f«£*AV- 
**HHBHXfc9. XT^JWWi. 2&<ftteCI2 2a>4>j& 
£0. AD2 3£&iiiLTflSl4H!tiK6 
flLfcSK64a~6 4k£gaLX»2#ttS56 2£ 
g, 3fcfc£flUt:SE»6 5a~6 5k£gaLXSI3 
#U*S5 6 3 SrliT ffiO 2 4 t£*X#mjP 2 5 X»T* 
h. 

[01 31 J SSB6 2a~6 2kJi-f-^THl; 

JISfcKBGaXTfTlc^Xfc^ 6 1. 61, 6 3 (, 

rsi8sx*>i>. ^«gB6 1» 6 2. 63<nmmm 

[oi32] iwaww»oTi!wit* . ^«*sn 2 
a>fc«k -txffim^mtiutfiifft. htib. wou c 

OB*9gSS&?>j|${*. S5ffi±OkV>ASriI*i§£Xt>ft 
^ggfit Sr&£ t . fttm 6 1 k 6 2 , 6 3 fcj|*4IKi 
6 lW-*#k&9, «SMWSaS64»±fflt,|3ltfi 

sx&o. 6 5fcnarc**. *r>T, -o»£S8±oi* 

<OjiS[tK->X«.«a8Wi: J 5r6HtaB»*fcB6ik** 
XS&. 

[ 0 1 3 3 J £Ok & . ^fflBKffiBffUttM&tftfc 

tmt, tiffl£&<oE*mzfrt,%z.xmix-$hmi 

feMKftt. fix, «£Ki*iOfcV)j&*Sl&i8£Xfc 

tO. -f<X<Offifc:^t:^*12^3n$. 
[0134] JBtaMBl 2 . BIT. Z<7jWKr>niM<» 

o^figi io^(?js-^rt>ox*i>. @i8{i. 111 

feB*«*OWT» 0 . . S5J86 4 a k 6 

4bXliWt*«fc*->TH*. 



[ 0 1 3 5 ] 4fc. 0 1 9tti*l4><0-t^W-^3S:«l 
Lfc*^8MMi***U!fc*>X, 7 0*<iO§S?. 6 

«/ft6k-»x«.«iaB«Htftst«:o. ax#im 

KKESft*. .leo-tMU—^fcfc^x. WBSKfcfc 
4SSSS7 2. 7 5-2 2. 2 SOTfcfittg 

W. ^FffirtO^ff ( jfcfl) SBK 1 0 0 a . 1 
OOg. 80a. 80fO5fSSrS«LT^S. 
[0136] i*lfe<0<rxSUW)«J«^*fr k LXtt. 

zmMt&t tmrnnrnt x *) navm mmm 

toizti^zimm&bk&toomftizmtr&zktfi 
fs^t:§es-ras*k^6. «->x. H2oi3p&n& 

v^XRR$*X«atW<ik*»*A^*i6. 
[0 1 37] 

/W-^X*oX, ±IS5ffi0^ffi*^^Mt:A'»tXM 

TS^ttoffls§x*i?L$*tx^o. jbieii^ouecaei 

g?k ±B»«B««ff BKCX& 6^< k 1 2^<n^ 

^•fey^-^kSrffiiX'SrStOXfcS. w<oJ:9^ 

>r>S<ox. ^•t-'N'U-^Sr^tXigSOS^SS** 5 
8ih.xv^i8£, sacojSv«>4,(Sv^tSI'VK^*^S(i 
Lfcd'oX, -bM-u-^Sr^-LXigKO^SSS 

htX^S. 

[0138] iOW5Jt«6»H«»KfiOX. 

»0i. mSifi^XO^-tA-w-^JraL/i^O^o 
[0 1 3 9] CO»niCfl[&jRm«%tt. -f 
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x. iieDflda^iiMiai-iasfciattttT.. ± 
i ens t mm itz t # am $ *u> sra*ffl*f±ie^x 

/v!^tc|3I t^T'mtgjft^^ffliA^ff? * b Z t ifiX'% 

[0140] tt:. z<omuz%bt}mm.\t. ±ie# 
x-t/s- \,-9 izts it*±i sm«i t m-rz amz mm& 

[0 1 4 1 J C(7)»BStcfli5«imS^li. 

tib<nx. fc#if*ipmizMz£>om®'tb-t/i't<r>m& 

B$) #5 0ttfimt£ : 5:-M*>'3idagjJlt, o) ±fe 
••/M^. >n) -t/H3-X^^Ji-fe;Po-^.|^|«cv^ 

[ 0 1 4 3 3 i<05|HB^^S«iM8|m«!OSJi^ 

<±. ±ie5ist. mmmmzmtfiLx . sass^s.): 

m?bZtfi<X-i<b. 



®fi*fttb?m.mtt.bix. _>i^/<yH>? 

;w (5x) . *) pt yi/i. M ^a/i/hiWi^xy 
j^«c<0v^h.^c0Jg«5:fflo-C^l.t<0t'lS.|.. Z<0 

Ofcm&tfAA-Xlztfz., »V^14<0«8fHgfS5-3 

[ 0 1 4 5 1 * fc. Z<r>%*JHz&m®m\t. iJSf 
ffifcLT. «€f-^V&tXf-^V^& (Cr. V8s 
Jo) . *) ?y?/k x*t\ y ) &-Xy**»U:fli 
*) SUS3 16. 316 1<0tm<7) 
^•f^Srfflv^T^-Stco-CAS. Z<r)i.?%ttf8Uzi. 

b. 

[oi46] itz. z<ommz{&bw&wb\±. ±ia& 

»ti<03-r-f >?k.LX, fctemmwi 80* JJ[ 
^-X<ctfi. m\.^t&<rM®&m*3»'V>hlzX'$ 

b. 

[0147] ttz. z^m^z^bm^mi. ±ie*r 

®tLX. )V) PTFE. PFA. FEP, ETFE, 
PVDF. TFE^)7 /^^B§. 9) ^y=jy$ji 

m^rtifrcottmzm^xKcbtox-tbb. zvxo* 
[0148] z<owmz&bi)ffl%mowgm 

*>oT. ftf$)!zm<7>igJgX-msti.LKmz. ^*tt8Ji§ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cell which generates electricity with the oxidizer and fuel gas by which it comes to allot 
the electrode which has electronic conduction nature to both sides of the electrolyte layer which has ion 
conductivity and does not have electronic conduction nature, and it is supplied to them by gaseous 
diffusion nature and which is piled up at least two or more, It is a gas separator equipped with the 
conductive sheet metal which is formed between the above-mentioned cells and has concave heights on 
the front reverse side. Have the through tube of a large number penetrated from the front face of the 
above-mentioned sheet metal, multiplying a rear face, and it comes to carry out sealing of the above- 
mentioned through tube by the resin of non-infiltration with water permeability. The fuel cell which 
comes to have the above-mentioned gas separator which comes to form the fluid passage which supplies 
each of the above-mentioned oxidant gas supplied to the above-mentioned electrode in at least two space 
made to the above-mentioned concave heights of the above-mentioned sheet metal, and inter-electrode 
[ of the above-mentioned cell ], and the above-mentioned fuel gas. 

[Claim 2] The through tube prepared in the above-mentioned sheet metal in a fuel cell according to 
claim 1 is a fuel cell formed only in the part except a part for the crowning of the above-mentioned 
heights to which the above-mentioned sheet metal touches the above-mentioned electrode. 
[Claim 3] The cell which comes to allot the electrode which has electronic conduction nature, and is put 
on both sides of the electrolyte layer which has ion conductivity and does not have electronic conduction 
nature at least two or more by gaseous diffusion nature, It is the conductive gas separator which comes 
to form the fluid passage of the gas supplied to the above-mentioned electrode in the space which is 
prepared between the above-mentioned cells, has concave heights on the front reverse side, and is made 
to inter-electrode [ of the above-mentioned concave heights and the above-mentioned cell ]. The fuel 
cell which comes to have the above-mentioned gas separator with which the spatial body product 
formed when the above-mentioned concave heights are prepared in a plane view same location and a 
laminating is carried out to the above-mentioned electrode becomes the volume of the component of the 
above-mentioned gas separator, and more than an EQC. 

[Claim 4] The fuel cell which comes to prepare the projection which has 10 or less times [ of the 
diameter of fiber which constitutes the above-mentioned electrode material ] height and a diameter for 
the heights which touch the above-mentioned electrode in the above-mentioned gas separator in a fuel 
cell according to claim 1 to 3. 

[Claim 5] The fuel cell with which insulating coating is made in the fuel cell according to claim 1 to 4 
by parts other than the heights which touch the above-mentioned electrode in the above-mentioned gas 
separator. 

[Claim 6] The fuel cell which comes to use one ingredient of the publications for following I - Ha with 
the above-mentioned water permeability as resin of non-infiltration in a fuel cell according to claim 1 . 
b) They are a polyperfluoro sulfonic acid, its fluorination object Ha cellulose, or a cellulosic [claim 7] 
especially in **************** above-mentioned I from which water content (at the time of 
underwater immersion) becomes 50% of the weight or more. The manufacture approach of a fuel cell of 
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applying the solution of resin to the above-mentioned sheet metal, and making drying and coming to 
make on the occasion of manufacture of the above-mentioned gas separator in the manufacture approach 
of a fuel cell according to claim 1 . 

[Claim 8] The fuel cell which comes to use the configuration of either following NI - HE as a 
configuration of sheet metal of having the above-mentioned through tube, in a fuel cell according to 
claim 1. 

d) EKUSUPANDO metal (lath) 

e) The MESSHUHE felt or a web sintering object [claim 9] The fuel cell which comes to use either of 
the ingredients of following TO - NU as the above-mentioned sheet metal in a fuel cell according to 
claim 1. 

TO pure titanium and a titanium alloy (Cr, V addition) 

h) a tantalum, the copper which performed NIOBURI gold plate, or NIKKERUNU 3 1 6 and SUSs 3 1 61. 
- [Claim 10] The fuel cell with which a contact angle with water comes to use an ingredient 180 
degrees or more as the above-mentioned insulating coating in a fuel cell according to claim 5. 
[Claim 1 1] The fuel cell which comes to use one ingredient of the publications for following RU and 
WO as the above-mentioned ingredient in a fuel cell according to claim 10. 

**) ************** s iH con res i n? suc h as PTFE, PFA, FEP, ETFE, PVDF, and TFE [claim 12] It is the 
manufacture approach of a fuel cell after the above-mentioned insulating coating's applying the 
emulsion of insulating resin in the manufacture approach of a fuel cell according to claim 5, and being 
more than the melting point of the above-mentioned resin after desiccation and calcinating at the 
temperature of under the decomposition point, as it comes to carry out sealing by permeable resin. 
[Claim 13] The compound gas separator of the fuel cell which comes to prepare an elastomer for the 
periphery of the above-mentioned fluid passage which is open for free passage in the compound gas 
separator of the fuel cell which comes to connect two or more gas separators according to claim 1 to 5 
through hard insulating resin superficially when the laminating of the above-mentioned compound gas 
separator is carried out. 

[Claim 14] The manufacture approach of the compound gas separator of a fuel cell as it comes for hot 
pressing shaping to perform junction to processing of the above-mentioned concave heights formed in 
the front flesh side of the sheet metal of the above-mentioned gas separator, and the above-mentioned 
insulating resin to coincidence in the manufacture approach of a compound gas separator according to 
claim 13. 

[Claim 15] The compound gas separator of the fuel cell which is resin 80 degrees C or more with heat 
deflection temperature higher than the operating temperature of a fuel cell as the above-mentioned hard 
insulating resin, and comes to use one resin of the publications for following WA - YO in the compound 
gas separator of a fuel cell according to claim 13. 

**) A polycarbonate, glass strengthening poly carbo NETOKA heatproof ABS-plastics YO glass fiber 
restoration partial saturation poly esthetic Ruta nylon 6, and glass strengthening NAIRONRE 
FENORUSO silicone resin [claim 16] The compound gas separator of the fuel cell which heat-resistant 
temperature is resin with a higher than the operating temperature of a fuel cell melting point of 80 
degrees C or more as the above-mentioned elastomer, and comes to use one resin of the publications for 
following Thu - NA in the compound gas separator of a fuel cell according to claim 13. 
**) NBR, CR, EPM, EPDM, and IIR and CSM - the fluorine system FPM NA silicon system MFQ - 
[Claim 17] The cell which arranged the electrode which has electronic conduction nature by gaseous 
diffusion nature to both sides of the electrolyte layer which has ion conductivity and does not have 
electronic conduction nature, And insulate mutually the conductive gas separator which forms the fluid 
passage which supplies oxidant gas to one side of the polar zone of this cell, and supplies fuel gas to 
another side by insulating resin, and it sets to the compound gas separator of the fuel cell which it comes 
to connect in a flat surface. [ two or more ] The compound gas separator of the fuel cell which prepares 
the fluid passage which crosses the above-mentioned gas separator between the above-mentioned gas 
separators insulated by above-mentioned each, and comes to prepare the constriction which divides 
waterdrop in the part which passes along the insulating section in this passage, or the boundary parts of 
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the insulating section and a current carrying part. 

[Claim 1 8] The cell which arranged the electrode which has electronic conduction nature by gaseous 
diffusion nature to both sides of the electrolyte layer which has ion conductivity and does not have 
electronic conduction nature, And insulate mutually the conductive gas separator which forms the fluid 
passage which supplies oxidant gas to one side of the polar zone of this cell, and supplies fuel gas to 
another side by insulating resin, and it sets to the compound gas separator of the fuel cell which it comes 
to connect in a flat surface. [ two or more ] The compound gas separator of the fuel cell which prepares 
the fluid passage which crosses the above-mentioned gas separator between the above-mentioned gas 
separators insulated by above-mentioned each, and comes to prepare a water-repellent ingredient in the 
part which passes along the insulating section in this passage, or the boundary parts of the insulating 
section and a current carrying part. 

[Claim 19] The cell which arranged the electrode which has electronic conduction nature by gaseous 
diffusion nature to both sides of the electrolyte layer which has ion conductivity and does not have 
electronic conduction nature, And insulate mutually the conductive gas separator which forms the fluid 
passage which supplies oxidant gas to one side of the polar zone of this cell, and supplies fuel gas to 
another side by insulating resin, and it sets to the compound gas separator of the fuel cell which it comes 
to connect in a flat surface. [ two or more ] The compound gas separator of the fuel cell which lays 
under the above-mentioned insulating resin the lead wire connected to each above-mentioned gas 
separator, and it comes to pull out to the edge of the above-mentioned compound gas separator. 
[Claim 20] The cell which arranged the electrode which has electronic conduction nature by gaseous 
diffusion nature to both sides of the electrolyte layer which has ion conductivity and does not have 
electronic conduction nature, And insulate mutually the conductive gas separator which forms the fluid 
passage which supplies oxidant gas to one side of the polar zone of this cell, and supplies fuel gas to 
another side by insulating resin, and it sets to the compound gas separator of the fuel cell which it comes 
to connect in a flat surface. [ two or more ] The compound gas separator of the fuel cell which lays a 
thermocouple line under the above-mentioned flat surface in parallel at the above-mentioned ******, 
and comes to pull out the edge of this thermocouple to the above-mentioned compound gas separator 
edge. 

[Claim 21] The cell which arranged the electrode which has electronic conduction nature by gaseous 
diffusion nature to both sides of the electrolyte layer which has ion conductivity and does not have 
electronic conduction nature, And insulate mutually the conductive gas separator which forms the fluid 
passage which supplies oxidant gas to one side of the polar zone of this cell, and supplies fuel gas to 
another side by insulating resin, and it sets to the compound gas separator of the fuel cell which it comes 
to connect in a flat surface. [ two or more ] The compound gas separator of a fuel cell as the joint of a 
thermocouple comes to be located in the interior of delivery and the above-mentioned through tube 
ranging over opening of another side from one entrance side in the thermocouple strand which prepares 
a through tube in the above-mentioned flat surface in parallel at the above-mentioned insulating resin, 
and serves as a pair inside at this through tube. 

[Claim 22] A fuel cell as the fluid with which the fluid passage formed at the time of the above- 
mentioned gas separator simple substance and a laminating has two or more juxtaposition passage about 
the fluid of the same kind, and passes along the point of the arbitration on this juxtaposition passage in 
the fuel cell which comes to carry out the laminating of two or more gas separators and cells comes to 
flow from the entry in the passage of the fluid of the same kind arranged in parallel in the same passage 
length at an outlet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is generated using an electrochemical reaction, for example, 

relates to the fuel cell used with an electric vehicle etc. 

[0002] 

[Description of the Prior Art] A fuel cell is equipment which changes chemical energy into direct 
electrical energy by contacting the electrode of a pair through an electrolyte, supplying a fuel to the 
electrode of one of these, supplying an oxidizer to the electrode of another side as everyone knows, and 
making oxidation of a fuel react electrochemically within a cell. Although there are some molds in a fuel 
cell with an electrolyte, the polymer electrolyte fUel cell which used the solid-state polyelectrolyte film 
for the electrolyte attracts attention as a fuel cell with which high power is obtained in recent years. 
[0003] In this fuel cell, when supplying the oxygen gas which is a fluid at an oxidizer electrode about 
the hydrogen gas which is a fluid to a fuel electrode and taking out a current from an external circuit, the 
following reactions arise. 
[0004] 

Fuel electrode reaction: H2 ->2H++2e- (1) 

Oxidizer electrode reaction: 2H++2e-+l/202 ->H20 (2) 

[0005] this time -- a fuel electrode top - hydrogen a proton — becoming -- water — following -- an 
electrolyte — it moves on an oxidizer electrode in the inside of the body, it reacts with oxygen on an 
oxidizer electrode, and water is produced. Therefore, supply of reactant gas and the ejection of discharge 
and a current are needed for operation of the above fuel cells. Furthermore, in a polymer electrolyte fuel 
cell, since operation in the range of 100 degrees C or less is assumed from a room temperature, water 
will be treated in the state of a liquid. Therefore, supply of the water to a fuel electrode and discharge of 
the water from an oxidizer electrode also become important. 

[0006] Moreover, in a typical polyelectrolyte mold fuel cell, a two or more 1 A/cm [ per electrode 
surface product ] high current can be taken out, for example, an electrode surface product is 2 1 00cm. In 
the fuel cell which is extent, the current which flows a single eel becomes more than 100A very much. 
On the other hand, if the generating efficiency of a cell is assumed to be 50%, the output voltage per 
single eel becomes about 0.7V, and in order to obtain the electrical potential difference beyond 100V 
suitable for practical use, it needs to carry out the laminating of the eel of 100 or more sheets to a serial. 
Therefore, it will be compact, the thin gas separator which was able to be done with the conductor so 
that a current could be taken out for implementation of a powerful fuel cell and a fluid required for a 
reaction could be supplied will be used, and a layered product will be constituted. 
[0007] Then, in order to fulfill these conditions, much devices have been made conventionally. As the 
supply approach of water, a gas passageway is adjoined, the passage of water is prepared like JP,6- 
338338,A as the 1st conventional technique, and the approach of supplying water is directly proposed 
from the passage of water. 

[0008] Drawing 21 is the sectional view of the gas passageway (fluid passage) of the fuel cell shown in 
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it, and in drawing, 1 and 2 are gas separators, and they consist of porosity carbon ingredients so that it 
can pass along water. An oxidizer electrode and 4 are a fuel electrode and the electrolyte membrane with 
which 5 used the solid-state macromolecule of proton conductivity, and 3 constitutes a cell 10 with the 
oxidizer electrode 3 and the fuel electrode 4. 6 and 7 are the separator plates for water. It is the fuel gas 
passage which 1 1 is formed in a gas separator 1 at a groove, and the oxidant gas passage ^yhich supplies 
the oxygen gas as oxidant gas to the oxidizer electrode 3, and 12 are formed in a gas separator 2 at a 
groove, and supplies the hydrogen gas which is fuel gas to the fuel electrode 4. Both 13 and 14 are 
passage where water flows. 

[0009] Hereafter, actuation of the fuel cell of the above-mentioned 1st conventional technique is 
explained. Oxidant gas is supplied to the gas passageway 1 1 surrounded with the gas separator 1 and the 
cell 10. On the other hand, fuel gas is supplied to a gas passageway 12 like oxidant gas. If the oxidizer 
electrode 3 and the fuel electrode 4 are electrically connected externally at this time, the reaction of a top 
type (2) will arise in the oxidizer electrode 3 side, and the reaction of a top type (1) will arise in the fuel 
electrode 4 side. Although it is required to contain moisture in an electrolyte membrane 5 in order to 
materialize this reaction, humid maintenance of an electrolyte membrane is aimed at because the water 
which flows the water passage 13 and 14 permeates the inside of a gas separator 1 and 2 and reaches an 
electrolyte membrane 5 through electrodes 3 and 4. 

[0010] Moreover, as JP,3-182052,A shows to drawing 22 as the 2nd conventional technique, the 
approach of distributing two or more hydrophilic parts 9 which penetrate a diffusion layer, and making a 
part of gas separator 2 dotted with the free passage way 15 so that direct water may touch each 
hydrophilic part 9, arranging [ inserts the hydrophobic gaseous diffusion layer 8 between the fuel 
electrode 4 and a gas separator 2, and ] a gas separator in the gaseous diffusion layer 8, and supplying 
water is also proposed. 

[001 1] Furthermore, the technique as shown in JP,7-14597,A which injected the fine drop of the water 
measured in the gas supplied as the 3rd conventional technique is also proposed. 
[0012] Moreover, the technique which the attempt which it is going to cancel with the device of a gas- 
passageway configuration occurs about discharge of the water of an oxidizer electrode, for example, is 
indicated by that of JP,3-205763,A as the 4th conventional technique is mentioned. 
[0013] Drawing 23 is the plan of the gas separator 1 of the fuel cell of this 4th conventional technique. 
While promoting diffusion of gas required for a reaction by using gas passagewaies 1 1 and 12 (only a 
gas passageway 1 1 being illustrated in drawing 23 ) as a skeleton pattern, making it longer than the 
dimension of the flat surface of a gas separator in every direction, making a gas flow rate increase and 
making a laminar film thin, the water generated with the oxidizer electrode is made to discharge 
efficiently with this technique. 

[0014] In drawing 23 , the fluid feed hopper to which the electrode supporting section which supports an 
electrode [ in / 20, and / in 21 / a gas separator 1 ] (not shown), and 22 are formed in a gas separator 1, 
and a fluid (oxygen gas) is supplied, the fluid inlet port where 23 was formed in the end of a gas 
passageway 1 1, the fluid outlet where 24 was formed in the other end of the fluid passage 11, and 25 are 
the fluid exhaust ports for discharging the gas from the fluid outlet 24. [ main front face of a gas 
separator 1 ] 

[0015] Hereafter, actuation of the fuel cell shown as the 4th conventional technique is explained. The 
oxygen gas supplied from the fluid feed hopper 22 of a gas separator 1 is supplied to an oxidizer 
electrode (not shown) through a gas passageway 1 1 from the fluid inlet port 23, and, on the other hand, 
the hydrogen gas containing water is supplied to a fuel electrode (not shown) from a gas passageway 
(fuel gas passage which is not illustrated) like the above-mentioned oxidant gas. Since the oxidizer 
electrode and the fuel electrode are electrically connected externally at this time, by the oxidizer 
electrode side, through a gas passageway 1 1, the reaction of a top type (2) arises, and a unconverted gas 
is discharged by the fluid exhaust port 25 from the fluid outlet 24, and since the rate of flow is quick, the 
water of a liquid is also discharged by coincidence. 

[0016] Furthermore, the technique as shown in JP,6-267564,A which was made to make the cross 
section of a gas passageway small as it went down-stream as the 5th conventional technique is also 
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proposed. 

[0017] Moreover, in order to output the direct current voltage beyond 200V, it is necessary to carry out 
the laminating of the cell of 300 or more eels. The thickness per single eel is set to about 5mm, in order 
to give reinforcement when a gas separator is made from carbon for taking the height of a gas 
passageway to 1 -2mm. If the laminating of the eel of only this is carried out, it will become die length of 
no less than 2m. On the other hand, since the area per sheet becomes about [ 100cm ] with two in the 
case of the current density of 1 A/cm2, it can be managed with about tencm angle extent. Then, the ratio 
of length, width, and height will open the configuration of a layered product 10 or more times, and it 
becomes mechanical very unstable. 

[0018] Although the method which puts 50-cel [ every ] eight layered products in order was also 
considered there, the device special for short circuit prevention of the layered product which approached 
when a clamping device and gas distribution become complicated and a miniaturization becomes 
difficult in that case needed to be given. 

[0019] Then, in order to raise volume efficiency and to increase the number of eels, as the 6th 
conventional technique, with the technique shown in JP,6-218275,A, irregularity was given and welded 
to the thin metal plate, and the gas separator which can pour fuel gas, oxidant gas, and cooling water is 
proposed. 

[0020] Furthermore, the technique shown in JP,6-236765,A which processes conductive sheet metal and 
forms a gas separator from the difference in the flow rate by the side of a fuel and an oxidizer so that the 
direction of a fuel side may become small about the passage cross section is proposed. 
[0021] Moreover, JP,59- 134571, A etc. is known as the 7th conventional technique which puts in order 
and carries out the laminating of the cell which became independent electrically into a flat surface. 
[0022] JP,38-13622,Y, JP,53-122739,A, etc. which make sequential connection of the fuel electrode 
side of an adjoining cell and the oxidizer electrode side as the 8th conventional technique further again 
are known. 

[0023] Moreover, as the 9th conventional technique aiming at attaining small lightweight-ization, by 
JP,53-122739,A and JP,53-122740,A, in order to reduce the number of gas manifolds, the method of 
passing gas on two or more cells within a flat surface at a serial is proposed. 
[0024] 

[Problem(s) to be Solved by the Invention] However, there were a fault which consumes excessive 
power in order to supply water in the case of the 1st and 2nd conventional technique, a fault which 
makes difficult small and lightweight-ization of equipment by installing excessive fluid piping, and a 
fault that adjustment of the optimal moisture content was difficult. Furthermore, since the amount of the 
water which moves to the oxidizer electrode 3 will increase from the fuel electrode 4 if water is given to 
a fuel, discharge of the water from the oxidizer electrode 3 becomes still more difficult. 
[0025] Moreover, with the 3rd conventional technique, although the moisture optimal as a total amount 
could be given by measuring a moisture content, there was a fault that circulation of gas becomes 
inadequate in order to give a lot of moisture to the upstream of the gas passageway in a eel, or water was 
insufficient in the downstream, resistance went up, and a property fell conversely. 
[0026] Moreover, although the property became high by using a gas passageway as a skeleton pattern 
also in the case of the 4th conventional technique, it was difficult to need complicated cutting and to 
attain fertilization. 

[0027] Moreover, since it needs an excessive wall for both sides from the need of passing gas in giving 
excessive thickness to a gas separator, and there being a fault to which miniaturization of equipment 
becomes difficult and changing a flute width in order to change the depth of a gas passageway with the 
5th conventional technique, miniaturization becomes difficult. And it is necessary to weld metals, to 
have given the gas seal and to maintain a high welding technique, and the 5th conventional technique 
which makes a gas separator with thin thickness requires a complicated inspection process in quality 
control. 

[0028] Furthermore, since the cross section of a side with many flow rates must be enlarged in the 6th 
conventional technique, there is a fault that the processing becomes difficult. 
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[0029] Moreover, since the potential difference of each cell within a flat surface became large with the 
7th conventional technique, it became difficult that the adjoining eel may short-circuit through the water 
in a gas passageway or to grasp the property of each cell in the layered product connected with the 
serial, and failure and a diagnosis of abnormalities were difficult. 

[0030] Moreover, when carrying out a laminating, since it was necessary to use an external circuit for 
the connection for every layer, manufacture became complicated, and although the engine performance 
of the eel within a flat surface average in the case of the 8th conventional technique has been grasped for 
every flat surface which carried out the laminating, since it was using together with electrical installation 
with an adjoining cell, with the 9th conventional technique, there was a trouble that manufacture will 
become complicated too, further. 

[0031] This invention was made in order to cancel the above troubles, and it aims at obtaining the fuel 
cell of the high voltage and high power which can be mass-produced by the small light weight. 
[0032] 

[Means for Solving the Problem] It comes to allot the electrode which has electronic conduction nature 
by gaseous diffusion nature to both sides of the electrolyte layer which the fuel cell concerning this 
invention has ion conductivity, and does not have electronic conduction nature. The cell which generates 
electricity with the oxidizer and fuel gas which are supplied and which is piled up at least two or more, 
It is a gas separator equipped with the conductive sheet metal which is formed between the above- 
mentioned cells and has concave heights on the front reverse side. Have the through tube of a large 
number penetrated from the front face of the above-mentioned sheet metal, multiplying a rear face, and 
it comes to carry out sealing of the above-mentioned through tube by the resin of non-infiltration with 
water permeability. It comes to have the above-mentioned gas separator which comes to form the fluid 
passage which supplies each of the above-mentioned oxidant gas supplied to the above-mentioned 
electrode in at least two space made to the above-mentioned concave heights of the above-mentioned 
sheet metal, and inter-electrode [ of the above-mentioned cell ], and the above-mentioned fuel gas. 
[0033] Since according to such a configuration it is arranged so that permeable resin may penetrate a gas 
separator in the gas separator which intercepts gas, when the fluid with which humidity differs through a 
gas separator is flowing, moisture moves to a low side from a humid side. Therefore, since moisture 
moves to a low side from a humid side when the fluid with which humidity differs through a separator is 
flowing, the water from the supply and air side of the water by the side of a fuel can be discharged 
smoothly, and the fuel cell of a high property can be done in a compact. 

[0034] Moreover, in the fuel cell concerning this invention, the through tube prepared in the above- 
mentioned sheet metal is prepared only in the part except a part for the crowning of the above- 
mentioned heights to which the above-mentioned sheet metal touches the above-mentioned electrode. 
[0035] According to such a configuration, in addition to the above-mentioned operation, cross leak of 
the gas which let the gas separator near the electrode pass can be intercepted, and the fuel cell which can 
perform high operation of effectiveness can be obtained. 

[0036] Moreover, the cell which comes to allot the electrode which has electronic conduction nature, 
and is put on both sides of the electrolyte layer which the fuel cell concerning this invention has ion 
conductivity, and does not have electronic conduction nature at least two or more by gaseous diffusion 
nature, It is the conductive gas separator which comes to form the fluid passage of the gas supplied to 
the above-mentioned electrode in the space which is prepared between the above-mentioned cells, has 
concave heights on the front reverse side, and is made to inter-electrode [ of the above-mentioned 
concave heights and the above-mentioned cell ]. The spatial body product formed when the above- 
mentioned concave heights are prepared in a plane view same location and a laminating is carried out to 
the above-mentioned electrode comes to have the above-mentioned gas separator which becomes the 
volume of the component of the above-mentioned gas separator, and more than an EQC. 
[0037] According to such a configuration, since the heights of a gas separator are prepared in the same 
location on the front reverse side, when it is made a layered product, a cell can be pressed down from 
both sides at the same point. Therefore, since a cell can be pressed down from both sides at the same 
point when it is made a layered product, while a layered product with high dimensional accuracy is 
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obtained, the high property that electric resistance is also low is acquired. 

[0038] Moreover, the fuel cell concerning this invention comes to prepare the projection which has 10 or 
less times [ of the diameter of fiber which constitutes the above-mentioned electrode material ] height 
and a diameter for the heights which touch the above-mentioned electrode in the above-mentioned gas 
separator. 

[0039] According to such a configuration, the small projection of the part which touches the electrode of 
a gas separator eats away into an electrode substrate. Therefore, since a right location is held without an 
electrode and a separator plate shifting while electric contact becomes good, the airtightness of gas 
becomes high and a high property can be held. 

[0040] Moreover, the fuel cell concerning this invention comes to give insulating coating to parts other 
than the heights which touch the above-mentioned electrode in the above-mentioned gas separator. 
[0041] According to such a configuration, although the part which touches the electrode of a gas 
separator flows electrically, it is insulated with a fluid. Therefore, since between separator plates is 
insulated with the fluid in passage while electric contact of the part which touches the electrode of a 
separator plate had been maintained, a short circuit with the eel in a fluid which adjoins especially with 
water can be avoided, and high operation of effectiveness is attained. 

[0042] Moreover, the fuel cells concerning this invention are the ion exchange resin with which I water 
content (at the time of underwater immersion) becomes 50% of the weight or more as resin of non- 
infiltration with the above-mentioned water permeability, and a thing in RO above-mentioned I which 
comes to use a polyperfluoro sulfonic acid or its fluorination object, the Ha cellulose, or the ingredient 
of one of cellulosics especially. 

[0043] According to such a configuration, the water from the supply and air side of the water by the side 
of a fuel can be discharged smoothly, and the fuel cell of a high property can be done in a compact. 
[0044] Moreover, on the occasion of manufacture of the above-mentioned gas separator, the 
manufacture approach of the fuel cell concerning this invention applies the solution of resin to the 
above-mentioned sheet metal, and dries and comes to make. 

[0045] According to such a configuration, the solution containing resin spreads round every through 
tube in an irregular gas separator, and sealing is carried out to it at the time of desiccation. Therefore, a 
manufacturing cost can decrease and the efficient stable product can be manufactured. 
[0046] Moreover, the fuel cell concerning this invention comes to use the configuration of either NI 
EKUSUPANDO metal (lath), a HO mesh, the HE felt or a web sintering object as a configuration of 
sheet metal of having the above-mentioned through tube. 

[0047] Moreover, the fuel cell concerning this invention comes to use TO pure titanium and a titanium 
alloy (Cr, V addition), a CHI tantalum, niobium, the copper that performed Li gold plate, nickel, or a 
NU [316 and SUSs 3161. ] ingredient as the above-mentioned sheet metal. 

[0048] Moreover, a contact angle with water comes to use an ingredient 180 degrees or more as coating 
of the above-mentioned insulation [ fuel cell / concerning this invention ]. 

[0049] Moreover, the fuel cell concerning this invention comes to use either ingredient of fluororesin, 
such as RU PTFE, PFA, and FEP, ETFE, PVDF, and TFE, and WO silicon resin as the above- 
mentioned ingredient. 

[0050] According to such a configuration, the water from the supply and air side of the water by the side 
of a fuel can be discharged smoothly, and the fuel cell of a high property can be done in a compact. 
[0051] Moreover, after the manufacture approach of the fuel cell concerning this invention applies the 
emulsion of resin, is more than the melting point of the above-mentioned resin after desiccation and 
calcinates it at the temperature of under the decomposition point as coating of the above-mentioned 
insulating ****, it is made coming to carry out sealing by permeable resin. 

[0052] According to such a configuration, after the emulsion containing insulating resin spreads round 
all the corners in an irregular gas separator and a thin coat is formed after desiccation baking, the 
solution of the resin of non-infiltration spreads round every through tube with water permeability, and 
sealing is carried out at the time of desiccation. Therefore, since the solution of permeable resin does not 
wet an excessive place but focuses and spreads round a through tube, perfect sealing can be cheap, can 
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carry out certainly and can manufacture the efficient stable product. 

[0053] Moreover, the compound gas separator of the fuel cell concerning this invention comes to 
prepare an elastomer for the periphery of the above-mentioned fluid passage which is open for free 
passage when the laminating of the above-mentioned compound gas separator is carried out. 
[0054] According to such a configuration, it insulates and each current carrying part within a flat surface 
is maintaining the original electrical potential difference, and gas required for a reaction crosses each 
conductive part, and spreads that there is no futility in all conductive parts. Therefore, since the seal is 
carried out by the elastomer in which it insulates, and each current carrying part is maintaining the 
original electrical potential difference, and gas required for a reaction does not have a gap, the fuel cell 
which can obtain the high voltage can be operated efficiently. 

[0055] Moreover, the manufacture approach of the compound gas separator of the fuel cell concerning 
this invention is made to perform junction to processing of the above-mentioned concave heights and the 
above-mentioned insulating resin which are formed in the front flesh side of the sheet metal of the 
above-mentioned gas separator to coincidence with hot pressing shaping. 

[0056] According to such a configuration, it is placed in a fixed position with the insulating resin which 
fixed irregularity was formed in the conductive sheet metal regularly arranged on metal mold by the 
position at the time of a press, and was slushed into it, with a fixed location secured. Therefore, the 
configuration of a current carrying part and arrangement are fixed, and can manufacture a reliable 
compound separator easily. 

[0057] Moreover, the compound gas separator of the fuel cell of the fuel cell concerning this invention is 
resin 80 degrees C or more with heat deflection temperature (ASTMD-648) higher than the operating 
temperature of a fuel cell as the above-mentioned hard insulating resin, and comes to use one resin of a 
WA polycarbonate and a glass strengthening polycarbonate, mosquito heatproof ABS plastics, YO glass 
fiber restoration unsaturated polyester, TA nylon 6 and glass strengthening nylon, a RE phenol, and SO 
silicone resin. 

[0058] Since the seal is carried out by the elastomer in which it insulates, and each current carrying part 
is maintaining the original electrical potential difference, and gas required for a reaction does not have a 
gap according to such a configuration, the fuel cell which can obtain the high voltage can be operated 
efficiently. 

[0059] Moreover, heat-resistant temperature is resin with a higher than the operating temperature of a 
fuel cell melting point of 80 degrees C or more as the above-mentioned hard insulating resin, and the 
compound gas separator of the fuel cell concerning this invention comes to use one resin of Thu NBR, 
CR 5 and EPM by the class letter by ISO, EPDM, IIR and CSM, the NE fluorine system FPM, and the 
NA silicon system MFQ. 

[0060] Since the seal is carried out by the elastomer in which it insulates, and each current carrying part 
is maintaining the original electrical potential difference, and gas required for a reaction does not have a 
gap according to such a configuration, the fuel cell which can obtain the high voltage can be operated 
efficiently. 

[0061] Moreover, the compound gas separator of the fuel-cell-fiiel cell concerning this invention 
prepares the gas passageway which crosses the above-mentioned gas separator between the above- 
mentioned gas separators insulated by above-mentioned each, and comes to prepare the constriction 
which divides waterdrop in the part which passes along the insulating section in this passage, or the 
boundary parts of the insulating secticm and a current carrying part. 

[0062] Water is divided by constriction when the fluid containing waterdrop crosses the current carrying 
part which became independent in the flat surface according to such a configuration. Therefore, a fuel 
cell with the high current efficiency which reduced the short-circuit current is obtained. 
[0063] Moreover, the compound gas separator of the fuel cell concerning this invention prepares the gas 
passageway which crosses the above-mentioned gas separator between the above-mentioned gas 
separators insulated by above-mentioned each, and comes to prepare a water-repellent ingredient in the 
part which passes along the insulating section in this passage, or the boundary parts of the insulating 
section and a current carrying part. 
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[0064] Also when the fluid containing waterdrop crosses the current carrying part which became 
independent in the flat surface according to such a configuration, on a water-repellent ingredient, it 
becomes spherical and is divided. Therefore, a fuel cell with the high current efficiency which reduced 
the short-circuit current is obtained. 

[0065] Moreover, the compound gas separator of the fuel cell concerning this invention lays under the 
above-mentioned insulating resin the lead wire connected to each above-mentioned gas separator, and 
comes to pull it out to the edge of the above-mentioned compound gas separator. 
[0066] According to such a configuration, the potential of the current carrying part of the arbitration 
electrically arranged independently with insulating resin can detect at the edge taken out to the layered 
product side face. Therefore, while possibility of avoiding abnormalities by adjustment of a suitable 
operating method by judging the part of failure or abnormalities correctly becomes high, since the part 
which should be fixed can be specified, repair and a maintenance become easy. 
[0067] Moreover, the compound gas separator of the fuel cell concerning this invention lays a 
thermocouple line under the above-mentioned flat surface in parallel at the above-mentioned insulating 
resin, and comes to pull out the edge of this thermocouple to the above-mentioned compound gas 
separator edge. 

[0068] According to such a configuration, it can take out from an edge by making into 
thermoelectromotive force temperature of the particular part in the layered product set up beforehand. 
Therefore, while temperature management becomes exact and possibility of avoiding abnormalities by 
adjustment of a suitable operating method by judging the part of failure or abnormalities correctly 
becomes high, the cost at the time of fixing, since the part which should be fixed can be specified 
decreases sharply. 

[0069] Moreover, the compound gas separator of the fuel cell concerning this invention prepares a 
through tube in the above-mentioned flat surface in parallel at the above-mentioned insulating resin, and 
the thermocouple strand which serves as a pair inside at this through tube is made for the joint of a 
thermocouple to come to be located in the interior of delivery and the above-mentioned through tube 
ranging over opening of another side from one entrance side. 

[0070] According to such a configuration, the temperature of the part of the depth of the arbitration in a 
layered product can be taken out as thermoelectromotive force. Therefore, while possibility of avoiding 
abnormalities by adjustment of a suitable operating method by knowing more exact temperature 
distribution and judging the part of failure or abnormalities correctly becomes high, failure and 
abnormalities can be perceived correctly earlier. 

[0071] Moreover, the fluid passage in which the fuel cell concerning this invention is formed at the time 
of the above-mentioned gas separator simple substance and a laminating has two or more juxtaposition 
passage about the fluid of the same kind, and the same passage length is made it to come to flow from 
the entry in the passage of the fluid of the same kind which the fluid which passes along the point of the 
arbitration on this juxtaposition passage arranges in parallel at an outlet. 

[0072] According to such a configuration, since the fluid of the same kind which flows the inside of a 
layered product becomes the same distance even if it passes along which passage, a fluid spreads round 
all the parts that form passage. Therefore, a fluid can spread round all the locations in passage equally, 
and a property can obtain a high fuel cell with high effectiveness. 
[0073] 

[Embodiment of the Invention] 

The gestalt 1 of implementation of this invention is explained below gestalt 1. of operation. In addition, 
the gestalt 1 of this operation shows invention mainly indicated by claims 1, 2, 4, 6, 8-1 1. Drawing 1 is 
the partial perspective view of a gas separator 3 1 . Drawing 2 is a typical sectional view at the time of 
carrying out the laminating of a gas separator 31 and the cell 10. In these drawings, the same sign as 
what was shown in drawing 21 - drawing 23 expresses the same or a considerable object. In addition, 
also in explanation of the gestalt of the following operations, the same sign given to each drawing 
expresses the same or a considerable object. 

[0074] 32 is conductive sheet metal which prepared the irregularity which has 32h of through tubes for 
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constituting a gas separator 3 1 , and what performed formation processing of a through tube to the thing 
of 80 micrometers of board thickness of pure titanium (JIS-KS40) by the specification of the lath 
configuration 1.3x0.7-0.16 is used for it as an ingredient. 

[0075] Spacing of the heights 34 (in respect of opposite, it becomes a crevice) formed in the front flesh 
side in a gas separator 3 1 is 3mm, and the crowning 35 of heights was made into the diameter of 1 .5mm, 
and has formed the projection 36 of a cone mold with a height [ of 50 micrometers ], and a base 
diameter of 50 micrometers in this top 35 center. This projection is for raising conductivity while having 

1 0 or less times [ of the diameter of fiber (diameter of 8micro) ] the height and diameter of an electrode 
substrate which consist of carbon paper which constitutes oxidizing agent electrode 3a shown in 
drawing 2 , and fuel electrode 4b, eating into oxidizing agent electrode 3a and fuel electrode 4b and 
attaching a gas separator 3 1 in Electrodes 3a and 4b certainly. 

[0076] However, lath processing is not performed into the part formed in a side front (drawing 
Nakagami side) among the crownings 35 of heights 34, therefore 32h of through tubes is not formed in 
conductive sheet metal 32. 33 is ion-exchange resin used as sealing material, and used Nafion by Du 
Pont of the e.w. (equivalent weight) value 1 100. 
- [0077] Moreover, as an application of this invention, as shown in drawing 3 , making oxidant gas 
passage 12 smaller (it being twice by cross-section conversion in this drawing) than the fuel gas passage 

1 1 is made to arbitration by preparation of a cross-section configuration, without changing an electric 
touch area. 

[0078] Next, actuation is explained. If a sink is used for hydrogen gas, an external circuit is used for a , 
layered product edge and it connects with the oxidant gas passage 1 1 of the fuel cell layered product 
which piled up the gas separator 3 1 and the cell 10 one by one electrically in oxygen gas (air) and the 
fuel gas passage 12, a fuel cell reaction will arise and water will generate on oxidizer electrode 3a. At 
this time, in the fuel gas passage 12, since moisture is also absorbed by a proton and coincidence on fuel 
electrode 4b, humidity falls. 

[0079] Moreover, in order that the resin 33 with which it is dotted in a gas separator 31 may penetrate 
moisture, the superfluous moisture in the oxidant gas passage 1 1 moves all over the fuel gas passage 12, 
and the moisture content in both passage is maintained at a moderate value. Moreover, the water 
condensed especially in the oxidant gas passage 1 1 may supply water to direct fuel electrode 4b via resin 
33. Moreover, since 32h of through tubes is not prepared in upper heights 35a, the cross leak to oxidizer 
electrode 3a of the hydrogen in the fuel gas passage 12 which is especially easy to diffuse can be 
prevented. 

[0080] Furthermore, since the projection 36 is eating into two electrodes 3a and 4b, resistance with the 
good and low electric contact to an electrode is maintainable. Moreover, although it is necessary in these 
layered products to hold the location of a gas separator and a cell uniformly in order to distribute gas or 
to pass the electrical and electric equipment efficiently, the projection 36 is eating into the electrode 
substrate of a cell, and has prevented the gap of a gas separator 31 and a cell 10. 
[0081] In addition, the following may be used although the ingredient of conductive sheet metal was 
used as titanium. TO pure titanium and a titanium alloy (Cr, V addition), a CHI tantalum, niobium, the 
copper that performed Li gold plate or nickel, NU 316 and SUSs 316L. 

[0082] Moreover, the following may be used although 32h of two or more through tubes was prepared 
as a lath configuration, d) EKUSUPANDO metal (lath), a HO mesh, the HE felt, or a web sintering 
object. 

[0083] Furthermore, the following may be used for the ion exchange resin used as sealing material, b) 
They are a polyperfluoro sulfonic acid or its fluorination object, the Ha cellulose, or a cellulosic 
especially in the ion exchange resin with which water content (at the time of underwater immersion) 
becomes 50% of the weight or more, and RO above-mentioned I. 

[0084] The gestalt 2 of operation is explained below gestalt 2. of operation. In addition, the gestalt 2 of 
this operation mainly shows invention of claim 1 , Drawing 4 is the sectional view showing the gestalt 2 
of operation, as the 6th conventional technique showed, it unified conductive gas separator 31a- 1, 31b-l, 
and 31c-l by welding, and it has secured the fluid passage 13 and 14 independently. 
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[0085] Respectively, the oxidant gas passage 1 1 and the fuel gas passage 12 are formed of the space 
made when a laminating is carried out to Cells 10a and 10b. In addition, sealing is not given to separator 
plate 31c although sealing is given with permeable resin in this invention at all conductive sheet metal. 
Moreover, as an application of this invention, as shown in drawing 3 , making a gas passageway 12 
smaller (it being twice by cross-section conversion in this drawing) than a gas passageway 1 1 is made to 
arbitration by preparation of a cross-section configuration, without changing an electric touch area. 
[0086] Next, actuation is explained. After letting passage 13 pass for air once to the oxidant gas passage 
1 1 of this fuel cell layered product, hydrogen is poured to a sink and the fuel gas passage 12, and water 
is poured to a sink and passage 14. And if a layered product edge is electrically connected using an 
external circuit, a fuel cell reaction arises, water generates on oxidizer electrode 3a, in the fuel gas 
passage 12, on fuel electrode 4b, moisture will also be absorbed by a proton and coincidence and 
humidity will fall. 

[0087] The air supplied is supplied in the oxidant gas passage 1 1 with required moisture, in order to also 
incorporate the moisture in passage 14 and to supply a fuel cell, while absorbing the excessive moisture 
in the oxidant gas passage 1 1 in case it passes along passage 13. Moreover, the hydrogen in the fuel gas 
passage 12 absorbs the moisture in the adjoining passage 14, and is humidified moderately. Since the 
water in passage 14 is cooled at this time in case moisture evaporates in the adjoining fuel gas passage 
12, the heat generated by the potential reaction is removable. 

[0088] In addition, at delivery of the water by the cell reaction, since the humidification of hydrogen is 
more abundant than humidification of air, it is considered that it is better to replace the function of 
passage 13 and 14 and to humidify hydrogen in two steps, but since the direction of an air side has many 
flow rates of gas more than twice, a property with the more sufficient gestalt of operation shown here is 
acquired. 

[0089] moreover - since the gestalt 2 of this operation is a complicated device somewhat - the plate 31 

for gas separators - it is also possible to omit c-1, to adjust the area of a sink and the hole of plate 3 la-1 

and plate 32b- 1 for water in the passage made among the plates 32a and 32b for separators, and to adjust 
****** 

[0090] Moreover, as the modification of the gestalt of this operation is shown in drawing 5 , it can 
fabricate so that shoulder 34a may attach the configuration of each heights by the two-step diaphragm 
with sufficient workability, and an equivalent function can be obtained also in this case. 
[0091] The gestalt 3 of operation is explained below gestalt 3. of operation. In addition, the gestalt 3 of 
this operation mainly shows invention of claim 3. Drawing 6 is the perspective view of a gas separator 
3 1 , and drawing 7 is the sectional view having shown typically the fuel cell layered product which 
carried out the laminating of a gas separator 3 1 and the cell 10. The mixture of carbon fine particles and 
resin is fabricated and mold processing is performed so that a gas separator 3 1 may be alternately 
arranged at spacing the diameter of 2mm of the pars basilaris ossis occipitalis of heights, height of 
1 .5mm, and a crowning 35 are the truncated-cone forms which are the diameters of 1mm, and are 
[ spacing ] pitch 3mm. 

[0092] In addition, the ingredient of the ingredient of this gas separator 3 1 with which the approach of 
sintering a metal as an approach of being similar to mold processing or it in addition to carbon material 
is adopted is also selectable. 

[0093] It is necessary to stop the voidage in the carbon material of a gas separator 31 to several% or less 
so that gas may not penetrate. However, it is necessary to make more greatly than the volume which 
carbon material occupies the space surrounded between the cells 10 which carried out the laminating to 
the gas separator 3 1 . It becomes possible to make magnitude of a layered product small, this securing 
the passage cross section so that pressure loss of gas can be made as small as possible. 
[0094] Moreover, in order to attain the above-mentioned conditions, the gas passageway did not take a 
linear slot, but used two or more columns or spindles as the wall, and it constituted between an entry and 
outlets so that gas could go back and forth freely. Thereby, when it is made a layered product, it 
becomes possible to prepare the entry and outlet of gas passagewaies 1 1 and 12 in another direction, and 
the gestalt to which a gas flow goes direct can be taken. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/07 



JP,09-283157,A [DETAILED DESCRIPTION] 



Page 10 of 17 



[0095] Moreover, since it constituted so that the part supported from both sides might look at a cell from 
a flat surface (drawing upper part) in this case and it might come to the same location, it becomes 
unnecessary to require rigidity strong against special of a cell, and it can manufacture a strong layered 
product. 

[0096] In addition, about actuation, it only differs [ point / of moisture transfer ] from the operation 
gestalt mentioned above, and is the same as actuation of a fuel cell. Furthermore, in this operation 
gestalt, since the part supporting Electrodes 3a and 4b is arranged by the upper and lower sides at the 
same point on a flat surface as mentioned above, the minimum distance as the height of a layered 
product with the same distance of the current which passes along a layered product can be taken. 
[0097] The gestalt 4 of operation is explained below gestalt 4. of operation. In addition, the gestalt 4 of 
operation mainly shows invention of claims 5, 10, and 11. Drawing 8 is the sectional view showing the 
gaspar RET A plate 31 typically. Among drawing, 37 are insulating coating and are performing coating 
by FEP here. Moreover, this insulating coating 37 is not performed to the part 35 by which a gas 
separator 31 contacts Electrodes 3a and 4b. 

[0098] Next, actuation is explained. Since there is conductivity in the part 35 which touches a gas 
separator 3 1 and Electrodes 3a and 4b when a sink and a layered product edge are electrically connected 
to this fuel cell layered product using an external circuit like the gestalt 1 of operation of reactant gas, a 
fuel cell reaction arises and water generates. Although trouble will be caused to the gaseous diffusion 
within electrode 3a and 4b at this time if superfluous water piles up, since water-repellent resin is 
performing insulating coating 37, it is discharged so that water may roll, and a reaction advances 
smoothly. 

[0099] Furthermore, since the water in a gas passageway 1 1 and 12 is insulated in a gas separator 31, 
even if it is the case where it comes on the passage (not shown) which is open for free passage within a 
layered product, causing the short circuit by the difference from the potential of other gas separators etc. 
is prevented. 

[0100] In addition, with the gestalt 4 of operation, although coating by EFP was shown as insulating 
coating, in an ingredient 180 degrees or more, the following may be especially used for a contact angle 
with water. **) Fluororesin, such as PTFE, PFA, FEP, ETFE, PVDF, and TFE, WO silicon resin. 
[0101] The gestalt 5 of operation is explained below gestalt 5. of operation. In addition, the gestalt 5 of 
operation mainly shows invention of claims 5, 7, and 12. Drawing 9 is a sectional view at the time of 
carrying out the laminating of a gas separator 31 and the cell 10. A gas separator 31 is calcinated for 10 
minutes at 280 degrees C, after performing concavo-convex processing to the lath plate of the titanium 
used with the gestalt 1 of operation, applying the enamel containing FEP which is the solution 
(emulsion) of resin and drying at 100 degrees C for 2 hours. After that, if the Nafion solution made from 
ALDRICH is applied, Nafion liquid will go only into a through tube without an FEP resin, and if it 
dries, it can seal like drawing 9 . 

[0102] The mask of the solution of an FEP resin can be carried out, and this wax stops in this case, 
having evaporated by applying wax beforehand about the part 35 which touches an electrode at the time 
of baking. 

[0103] It is as given in the gestalt 1 of the operation about actuation, and the gestalt 4 of operation. In 
addition, the manufacture approach of the gas separator 3 1 shown here is applicable also to what was 
shown in drawing 8 as a gestalt 4 of operation. 

[0104] The gestalt 6 of operation is explained below gestalt 6. of operation. In addition, the gestalt 6 of 
this operation mainly shows invention of claims 13-17. Drawing 10 and drawing 1 1 are the sectional 
views and top views showing the gestalt 6 of operation. In the compound separator plate shown in these 
drawings, 41 has connected the nine independent electric conduction separator sections 3 la-3 li in one 
on a flat surface with the frame 42 (henceforth an insulating frame) of an insulator. When irregularity is 
prepared and a laminating is carried out, it has two incomes in the independent electric conduction 
separator sections 31a-31i with a cell 10, and gas passagewaies 1 1 and 12 are formed in them. 
[0105] The flow direction of a fluid is specified by the slot and ridge where they formed directivity in 
the location of the gas supply openings 22 and 26 and exhaust ports 25 and 29, and the insulating frame 
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42 in the field of the electric conduction separator sections 31a-31i although these gas passagewaies 1 1 
and 12 did not exist. 

[0106] The compound separator of this configuration is manufactured using metal mold 51, as shown in 
drawing 12 . Nine parts 52 which have the irregularity which forms the electric conduction separator 3 1 
in metal mold 5 1 are formed. The part 54 which builds the slot 53 for making a ridge form in the part 
which furthermore forms the insulating frame 42, and the feed hopper of gas is arranged. 
[0107] The following hot pressing shaping is used about this manufacture approach. First, conductive 
sheet metal 32 is arranged on a part for the concave heights 52, upper metal mold (not shown) is put and 
pressurized, and irregularity is made to form. In addition, only two irregularity is formed in the edge of 
conductive sheet metal 32, and the location in the inside of metal mold is fixed with the insulating frame 
42 which performed coarse shaping beforehand. And metal mold is heated to 270 degrees C, and with 
the compacting pressure of 1250kg/cm2, injection molding is carried out, it cools, and the compound 
separator 41 is formed. 

[0108] Although the gasket 43 made from EPM is put on the part which hits the made free passage 
passage 22, 26, 25, and 29 in case a laminating is furthermore carried out as estramer, since he is trying 
to insert in as this also shows drawing 10 , the tie in with the hole of a compound separator is held 
correctly. And it is pressed down between cells by bolting at the time of carrying out a laminating, and 
can be made to do a gas seal. In addition, according to the class letter by ISO, as an elastomer, either 
next Thu or - NA can be used. **) NBR, CR, EPM, EPDM, IIR and CSM, the NE fluorine system FPM, 
the NA silicon system MFQ. 

[0109] As shown in drawing 13 , it is narrow in the slot (fluid passage) which circulates the gas 
furthermore formed in the insulating frame 42 in the configuration of a V character mold on a flat 
surface, and 44 is given to it. The plastics (resin) more than 80-degreeC with heat deflection temperature 
(criteria: ASTMD-648) higher than the operating temperature of a fuel cell is desirable like PPS filled up 
with phenol resin, heat-resistant ABS plastics, or a glass fiber as an ingredient of the insulating frame 
42, polyester, and CTFE. 

[0110] The following resin may be used for a detail. **) A polycarbonate and a glass strengthening 
polycarbonate, mosquito heatproof ABS plastics, YO glass fiber restoration unsaturated polyester, TA 
nylon 6 and glass strengthening nylon, a RE phenol, SO silicone resin. 

[0111] Here, the glass fiber strengthening polycarbonate was used. Moreover, as a conductive ingredient 
of a current carrying part 3 1, the mold workpiece of titanium EKUSUPANDO metal or a graphite 
shown with the gestalt 1 of operation can be considered. The titanium cast was used with the gestalt 6 of 
this operation. 

[0112] Next, actuation is explained. Along the passage (not shown) of the slot trenched the surface 
current carrying part and surface insulating frame in a gas separator, the oxygen gas (air which is 
oxidant gas) which entered from the air supply opening 22 flows in order of 3 1 g-3 1 f-3 1 a-3 1 b-3 1 e-3 1 h- 
3 1 i-3 1 d-3 1 c, and leaves the electric conduction separator section from an exhaust port 25. 
[01 13] On the other hand, hydrogen gas (fuel gas) enters from the fuel feed hopper 26, on the 
background of a separator plate, flows in order of electric conduction separator section 3 la-3 lb-3 1c- 
3 1 d-3 1 e-3 1 f-3 1 g-3 1 h-3 1 i, and is discharged from an exhaust port 29. 

[0114] Although the potential difference in the electrode with which each other was adjoined on the flat 
surface will be based also on the connection method of an edge if potential occurs in each polar zone 
and the number of laminatings is set to n at this time, when it connects as follows, for example in the 
electric conduction separator parts 31a and 31 e, the potential difference of 4nx eel electrical potential 
difference will arise. This potential way is as follows. 

[0115] - Edge : al .. an-bl hp-il .. in:+ edge [01 16] Here, the potential difference in the flat surface 

at which the number of laminatings adjoined each other by 40 sheets when the electrical potential 
difference of a cell set to 0.7V is set very much to DC1 12V. If the water generated by the reaction serves 
as waterdrop at this time, a current carrying part is crossed and it exists, unless much purity will be 
maintained, an electrolysis reaction will be produced and power will be consumed. 
[0117] However, according to this operation gestalt 6, since the constriction 44 of a V character mold is 
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in the insulating part of a gas passageway and the waterdrop which came to that part is divided and 
discharged, it insulates and a useless electrolysis reaction can be avoided. 

[0118] The gestalt 7 of implementation of this invention is explained below gestalt 7. of operation. In 
addition, the gestalt 7 of operation mainly explains claim 18. Here, silicon coating which is water- 
repellent resin was performed to constriction 44 part, of the V character mold of the gestalt 6 of operation 
mentioned above as a water-repellent ingredient. About actuation, waterdrop is further divided by the 
repellent because waterdrop becomes spherical. 

[0119] The gestalt 8 of implementation of this invention is explained below gestalt 8. of operation. In 
addition, the gestalt 8 of operation mainly explains claim 19. Drawing 14 is the typical flat-surface 
perspective drawing of a compound separator showing the gestalt 8 of operation. Although it is the same 
as that of drawing 1 1 shown in the gestalt 6 of operation and being omitted, without the lead wire 45a- 
45i linked to the electric conduction separator sections 3 1 a-3 1 i which each became independent in the 
gestalt 8 of this operation touching other electric conduction separator sections, the contents of an 
outline of the gestalt 8 of operation were laid underground into the insulating frame 42, ran through the 
gasket 43 (refer to drawing 10 ), and have come out from the edge of an insulating frame. 
[0120] The copper stranded wire with a diameter of 0.3mm was used for the ingredient of lead wire. 
Furthermore, there are three versions (not shown) in an elutriation location from the insulating section, 
and when a layered product is formed, he is trying to take the distance of the abnormalities in 1cm so 
that the terminal linked to the current carrying part of the adjacent layered product may not come into 
contact with. 

[0121] Next, actuation of the gestalt 8 of operation is explained. Although electromotive force will arise 
on each cell if a fuel cell is operated like the gestalt 7 of operation, resistance changes with distributions 
of an operating temperature or a moisture content, and the sag by polarization happens with the gas 
presentation which flows the inside of a gas passageway. Although the same current flows to each 
electrode linked to the serial in a layered product, when the abnormalities called a slight operation 
condition of the abnormalities in circulation of gas or planar pressure or leak of gas occur, the property 
of a specific eel plunges and generation of heat, the corrosion of a separator plate, etc. may be caused 
depending on the case. 

[0122] In that case, if it cannot know in which part abnormalities have occurred, it is necessary to 
change a service condition or, and it is necessary to decompose the whole in the case of repair and to 
inspect separately about each electric conduction separator section (eel), although it can presume that 
abnormalities are occurring because the property of the whole ******** falls mostly so that 
abnormalities can be conquered. 

[0123] However, if the electrical potential difference of the terminal 45 shown in the gestalt 8 of 
operation is measured, the eel which should be fixed since the electrical potential difference of each eel 
can be grasped can be specified, and equipment can be maintained by low cost. 
[0124] The gestalt 9 of implementation of this invention is explained below gestalt 9. of operation. In 
addition, the gestalt 9 of operation mainly explains the compound gas separator of claim 20. Drawing 1 5 
is the fluoroscopy top view of a compound separator showing the gestalt 9 of operation. 46 show the 
thermocouple among drawing. This thermocouple 46 covers the thing of 0.1mm of strands of the K type 
of JIS with FEP, lays a tip under the center section of the compound gas separator 41, and is pulling out 
the terminal to the outside. 

[0125] Next, actuation of the gestalt 9 of operation is explained. If a fuel cell is operated, a low electrical 
potential difference will be generated by the generation-of-electrical-energy loss from 1 .48V equivalent 
to the enthalpy of formation (deltaH) of hydrogen and oxygen. If it generates electricity at this time, 
0.74V [ for example, ], generating efficiency will become 50% and the same energy as the amount of 
generations of electrical energy will generate it as heat. In order to maintain a fuel cell at proper 
temperature at this time, moderate cooling is needed and measurement of equipment temperature proper 
as a standard of that control is needed. 

[0126] Here, since the amount of cooling of the whole equipment can be specified since the temperature 
of the core for every separator can measure correctly, and also the temperature for every layered product 
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can be grasped, abnormalities can also be diagnosed. In addition, the gestalt of this operation can also 
add the function to contact a conductive sheathed thermocouple only to a specific current carrying part, 
and to measure potential, in order to compound with the gestalt 6 of operation and to use. 
[0127] The gestalt 10 of implementation of this invention is explained below gestalt 10. of operation. In 
addition, the gestalt 10 of operation mainly shows the compound gas separator of claim 21. Drawing 16 
is the fluoroscopy top view of a compound separator showing the gestalt 10 of operation. A 
thermocouple 47 is 0.3mm of strands of the K type of JIS, a is Chromel, b is the Alumel section, and c is 
a joint. Without also touching the current carrying part of compound separator 41 throat, it does not 
escape from this thermocouple strand 47 on a flat surface, but it passes along the inside of the hole 48 
with a diameter of 0.5mm which pierces through that edge from the edge of a separator 41, and it 
consists of gestalten 10 of operation so that a strand can move freely in the inside of a hole 48. 
[0128] Moreover, although he is trying for the installation of a hole 48 to pass along between the electric 
conduction separator sections 31h and 3 1 i by this drawing 16 , it is also possible to install in fact in 3 lh 
of electric conduction separator sections and 31g or between it, 3 lg of electric conduction separator 
sections which go direct, 3 If [ 3 If or ], and 31a, and to establish a hole in several more place 
coincidence. 

[0129] Next, actuation of the gestalt 10 of operation is explained. If the thermocouple strand 47 is 
moderately pulled from an outside, joint 47c will move to the location of the arbitration in a hole 48. 
Since the temperature of the depth of arbitration can measure correctly for every electric conduction 
separator section, the amount of cooling of the whole equipment can be specified, since the 
thermoelectromotive force corresponding to the temperature of the location of the center point c of the 
thermocouple strand 47 can be measured from thermocouple strand 47 a-b at this time, and also the 
situation and temperature of a reaction in a layered product can be grasped, abnormalities can also be 
diagnosed. 

[0130] The gestalt 1 1 of implementation of this invention is explained below gestalt 1 1 . of operation. In 
addition, the gestalt 1 1 of operation mainly explains the compound separator of claim 22. Drawing 17 is 
the top view of a compound separator showing the gestalt 1 1 of operation, and a gas passageway begins 
from the air supply opening 22, passes through the 2nd tee 62 via the passage 64a-64k arranged in 
parallel via the 1st tee 61 via the inlet port 23, and ends it by the exhaust port 25 by outlet 24 course 
through the 3rd tee 63 via the passage 65a-65k further arranged in parallel. 

[0131] Here, Passage 62a-62k is altogether located in a line in parallel with the same die length and the 
same cross section, and its same is said of 61, 61, and 63. Moreover, the hydraulic diameter of the 
passage cross section of tees 61, 62, and 63 is set up by 4 times the hydraulic diameter of the 
juxtaposition passage 64 and 65. 

[0132] Next, actuation is explained. Many kinds of how to flow can be considered by along which 
passage of the passage arranged in parallel the gas supplied from the air supply opening 22 passes. 
However, if the minimum distance is taken when the die length of the passage at this time passes along 
every point on passage, tees 61 and 62 and the sum total which passes along 63 serve as one duty of 61, 
and the juxtaposition passage 64 which remains is all the same die length, and is said [ the same ] of 65. 
Therefore, even if it takes which point on this passage, the shortest passage and the becoming same 
passage length can be taken. 

[0133] Since the remarkably large cross section of branching passage is taken to juxtaposition passage at 
this time, the pressure loss within a tee becomes small to extent which can be considered and 
disregarded from the pressure loss of the whole passage. Then, when it passes along every point in 
passage, if pressure loss does not put in the change in the flow rate by the reaction, it becomes the same, 
and gas is equally distributed to all fields. 

[0134] The gestalt 12 of implementation of this invention is explained below gestalt 12. of operation. 
The gestalt 12 of this operation shows the modification of the gestalt 1 1 of operation. Drawing 18 is an 
example in the case of taking the Serpentine configuration within a separator plate as shown in drawing 
17 , and serves as the same die length even in this case in Passage 64a and 64b. 
[0135] Moreover, drawing 19 is what showed the passage configuration at the time of carrying out the 
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laminating of these separators, 70 is the humidification section, 60 is the layered product of the 
generation-of-electrical-energy section, in which point of a humidification part and a generation-of- 
electrical-energy part, very much, the shortest passage becomes the same die length and gas is arranged 
equally, the passage 72 and 75- which hit a tee in this separator — the hydraulic diameter (definition by 
hydraulics) of 22 and 25 has secured 5 concurrency (juxtaposition) passage [ within each flat surface / 
100a, lOOg, 80a, and 80f ] times. 

[0136] As conditions for formation of these gas passagewaies, the cross section and die length of a gas 
passageway of juxtaposition being equal and the part which branches to the passage arranged in parallel 
are having the cross section and die length same at an outlet side and an entry side, and branching in the 
same pitch. In order to satisfy it, it is that the start of branching and an end are fundamentally located in 
a vertical angle in a layered product flat surface and the direction of a laminating to the base realized 
simply. Therefore, as shown in drawing 20 , when bringing an entry and an outlet to the same side, since 
a diagonal location is maintained, it is possible [ it / with a tee ] to make it reversed using a manifold 90 
and to draw an outlet. 
[0137] 

[Effect of the Invention] It comes to allot the electrode which has electronic conduction nature by 
gaseous diffusion nature to both sides of the electrolyte layer which the fuel cell concerning this 
invention has ion conductivity, and does not have electronic conduction nature. The cell which generates 
electricity with the oxidizer and fuel gas which are supplied and which is piled up at least two or more, 
It is a gas separator equipped with the conductive sheet metal which is formed between the above- 
mentioned cells and has concave heights on the front reverse side. Have the through tube of a large 
number penetrated from the front face of the above-mentioned sheet metal, multiplying a rear face, and 
it comes to carry out sealing of the above-mentioned through tube by the resin of non-infiltration with 
water permeability. It comes to have the above-mentioned gas separator which comes to form the fluid 
passage which supplies each of the above-mentioned oxidant gas supplied to the above-mentioned 
electrode in at least two space made to the above-mentioned concave heights of the above-mentioned 
sheet metal, and inter-electrode [ of the above-mentioned cell ], and the above-mentioned fuel gas. Since 
according to such a configuration it is arranged so that permeable resin may penetrate a gas separator in 
the gas separator which intercepts gas, when the fluid with which humidity differs through a gas 
separator is flowing, moisture moves to a low side from a humid side. Therefore, since moisture moves 
to a low side from a humid side when the fluid with which humidity differs through a separator is 
flowing, the water from the supply and air side of the water by the side of a fuel can be discharged 
smoothly, and the fuel cell of a high property can be done in a compact. 

[0138] Moreover, in the fuel cell concerning this invention, the through tube prepared in the above- 
mentioned sheet metal is prepared only in the part except a part for the crowning of the above- 
mentioned heights to which the above-mentioned sheet metal touches the above-mentioned electrode. 
According to such a configuration, in addition to the above-mentioned operation, cross leak of the gas 
which let the gas separator near the electrode pass can be intercepted, and the fuel cell which can 
perform high operation of effectiveness can be obtained. 

[0139] Moreover, the cell which comes to allot the electrode which has electronic conduction nature, 
and is put on both sides of the electrolyte layer which the fuel cell concerning this invention has ion 
conductivity, and does not have electronic conduction nature at least two or more by gaseous diffusion 
nature, It is the conductive gas separator which comes to form the fluid passage of the gas supplied to 
the above-mentioned electrode in the space which is prepared between the above-mentioned cells, has 
concave heights on the front reverse side, and is made to inter-electrode [ of the above-mentioned 
concave heights and the above-mentioned cell ]. The spatial body product formed when the above- 
mentioned concave heights are prepared in a plane view same location and a laminating is carried out to 
the above-mentioned electrode comes to have the above-mentioned gas separator which becomes the 
volume of the component of the above-mentioned gas separator, and more than an EQC. According to 
such a configuration, since the heights of a gas separator are prepared in the same location on the front 
reverse side, when it is made a layered product, a cell can be pressed down from both sides at the same 
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point. Therefore, since a cell can be pressed down from both sides at the same point when it is made a 
layered product, while a layered product with high dimensional accuracy is obtained, the high property 
that electric resistance is also low is acquired. 

[0140] Moreover, the fuel cell concerning this invention comes to prepare the projection which has 10 or 
less times [ of the diameter of fiber which constitutes the above-mentioned electrode material ] height 
and a diameter for the heights which touch the above-mentioned electrode in the above-mentioned gas 
separator. According to such a configuration, the small projection of the part which touches the 
electrode of a gas separator eats away into an electrode substrate. Therefore, since a right location is 
held without an electrode and a separator plate shifting while electric contact becomes good, the 
airtightness of gas becomes high and a high property can be held. 

[0141] Moreover, the fuel cell concerning this invention comes to give insulating coating to parts other 
than the heights which touch the above-mentioned electrode in the above-mentioned gas separator. 
According to such a configuration, although the part which touches the electrode of a gas separator 
flows electrically, it is insulated with a fluid. Therefore, since between separator plates is insulated with 
the fluid in passage while electric contact of the part which touches the electrode of a separator plate had 
been maintained, a short circuit with the eel in a fluid which adjoins especially with water can be 
avoided, and high operation of effectiveness is attained. 

[0142] Moreover, the fuel cells concerning this invention are the ion exchange resin with which I water 
content (at the time of underwater immersion) becomes 50% of the weight or more as resin of non- 
infiltration with the above-mentioned water permeability, and a thing in RO above-mentioned I which 
comes to use a polyperfluoro sulfonic acid or its fluorination object, the Ha cellulose, or the ingredient 
of one of cellulosics especially. According to such a configuration, the water from the supply and air 
side of the water by the side of a fuel can be discharged smoothly, and the fuel cell of a high property 
can be done in a compact. 

[0143] Moreover, the manufacture approach of the fuel cell concerning this invention applies the 
solution of resin to the above-mentioned sheet metal, and dries and comes to make. According to such a 
configuration, the solution containing resin spreads round every through tube in an irregular gas 
separator, and sealing is carried out to it at the time of desiccation. Therefore, a manufacturing cost can 
decrease and the efficient stable product can be manufactured. 

[0144] Moreover, the fuel cell concerning this invention comes to use the configuration of either NI 
EKUSUPANDO metal (lath), a HO mesh, the HE felt or a web sintering object as a configuration of 
sheet metal of having the above-mentioned through tube. According to such a configuration, the water 
from the supply and air side of the water by the side of a fuel can be discharged smoothly, and the fuel 
cell of a high property can be done in a compact. 

[0145] Moreover, the fuel cell concerning this invention comes to use TO pure titanium and a titanium 
alloy (Cr, V addition), a CHI tantalum, niobium, the copper that performed Li gold plate, nickel, or a 
NU [316 and SUSs 3161. ] ingredient as the above-mentioned sheet metal. According to such a 
configuration, the water from the supply and air side of the water by the side of a fuel can be discharged 
smoothly, and the fuel cell of a high property can be done in a compact. 

[0146] Moreover, a contact angle with water comes to use an ingredient 180 degrees or more as coating 
of the above-mentioned insulation [ fuel cell / concerning this invention ]. According to such a 
configuration, the water from the supply and air side of the water by the side of a fuel can be discharged 
smoothly, and the fuel cell of a high property can be done in a compact. 

[0147] Moreover, the fuel cell concerning this invention comes to use either ingredient of fluororesin, 
such as RU PTFE, PFA, and FEP, ETFE, PVDF, and TFE, and WO silicon resin as the above- 
mentioned ingredient. According to such a configuration, the water from the supply and air side of the 
water by the side of a fuel can be discharged smoothly, and the fuel cell of a high property can be done 
in a compact. 

[0148] Moreover, after the manufacture approach of the fuel cell concerning this invention applies the 
emulsion of the above-mentioned resin, is more than the melting point of the above-mentioned resin 
after desiccation and calcinates it at the temperature of under the decomposition point as coating of the 
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above-mentioned insulating resin, it is made coming to carry out sealing by permeable resin. According 
to such a configuration, after the emulsion containing insulating resin spreads round all the corners in an 
irregular gas separator and a thin coat is formed after desiccation baking, the solution of the resin of 
non-infiltration spreads round every through tube with water permeability, and sealing is carried out at 
the time of desiccation. Therefore, since the solution of permeable resin does not wet an excessive place 
but focuses and spreads round a through tube, perfect sealing can be cheap, can carry out certainly and 
can manufacture the efficient stable product. 

[0149] Moreover, the compound gas separator of the fuel cell concerning this invention comes to 
prepare an elastomer for the periphery of the above-mentioned fluid passage which is open for free 
passage when the laminating of the above-mentioned compound gas separator is carried out. According 
to such a configuration, it insulates and each current carrying part within a flat surface is maintaining the 
original electrical potential difference, and gas required for a reaction crosses each conductive part, and 
spreads that there is no futility in all conductive parts. Therefore, since the seal is carried out by the 
elastomer in which it insulates, and each current carrying part is maintaining the original electrical 
potential difference, and gas required for a reaction does not have a gap, the fuel cell which can obtain 
the high voltage can be operated efficiently. 

[0150] Moreover, the manufacture approach of the compound gas separator of the fuel cell concerning 
this invention is made to perform junction to processing of the above-mentioned concave heights and the 
above-mentioned insulating resin which are formed in the front flesh side of the sheet metal of the 
above-mentioned gas separator to coincidence with hot pressing shaping. According to such a 
configuration, it is placed in a fixed position with the insulating resin which fixed irregularity was 
formed in the conductive sheet metal regularly arranged on metal mold by the position at the time of a 
press, and was slushed into it, with a fixed location secured. Therefore, the configuration of a current 
carrying part and arrangement are fixed, and can manufacture a reliable compound separator easily. 
[0151] Moreover, the compound gas separator of the fuel cell of the fuel cell concerning this invention is 
resin 80 degrees C or more with heat deflection temperature (ASTMD-648) higher than the operating 
temperature of a fuel cell as the above-mentioned hard insulating resin, and comes to use one resin of a 
WA polycarbonate and a glass strengthening polycarbonate, mosquito heatproof ABS plastics, YO glass 
fiber restoration unsaturated polyester, TA nylon 6 and glass strengthening nylon, a RE phenol, and SO 
silicone resin. Since the seal is carried out by the elastomer in which it insulates, and each current 
carrying part is maintaining the original electrical potential difference, and gas required for a reaction 
does not have a gap according to such a configuration, the fuel cell which can obtain the high voltage 
can be operated efficiently. 

[0152] Moreover, heat-resistant temperature is resin with a higher than the operating temperature of a 
fuel cell melting point of 80 degrees C or more as the above-mentioned hard insulating resin, and the 
compound gas separator of the fuel cell concerning this invention comes to use one resin of Thu NBR, 
CR, and EPM by the class letter by ISO, EPDM, IIR and CSM, the NE fluorine system FPM, and the 
NA silicon system MFQ. Since the seal is carried out by the elastomer in which it insulates, and each 
current carrying part is maintaining the original electrical potential difference, and gas required for a 
reaction does not have a gap according to such a configuration, the fuel cell which can obtain the high 
voltage can be operated efficiently. 

[0153] Moreover, the compound gas separator of the fuel-cell-fuel cell concerning this invention 
prepares the gas passageway which crosses the above-mentioned gas separator between the above- 
mentioned gas separators insulated by above-mentioned each, and comes to prepare the constriction 
which divides waterdrop in the part which passes along the insulating section in this passage, or the 
boundary parts of the insulating section and a current carrying part. Water is divided by constriction 
when the fluid containing waterdrop crosses the current carrying part which became independent in the 
flat surface according to such a configuration. Therefore, a fliel cell with the high current efficiency 
which reduced the short-circuit current is obtained. 

[01 54] Moreover, the compound gas separator of the fuel cell concerning this invention prepares the gas 
passageway which crosses the above-mentioned gas separator between the above-mentioned gas 
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separators insulated by above-mentioned each, and comes to prepare a water-repellent ingredient in the 
part which passes along the insulating section in this passage, or the boundary parts of the insulating 
section and a current carrying part. Also when the fluid containing waterdrop crosses the current 
carrying part which became independent in the flat surface according to such a configuration, on a 
water-repellent ingredient, it becomes spherical and is divided. Therefore, a fuel cell with the high 
current efficiency which reduced the short-circuit current is obtained. 

[0155] Moreover, the compound gas separator of the fuel cell concerning this invention lays under the 
above-mentioned insulating resin the lead wire connected to each above-mentioned gas separator, and 
comes to pull it out to the edge of the above-mentioned compound gas separator. According to such a 
configuration, the potential of the current carrying part of the arbitration electrically arranged 
independently with insulating resin can detect at the edge taken out to the layered product side face. 
Therefore, while possibility of avoiding abnormalities by adjustment of a suitable operating method by 
judging the part of failure or abnormalities correctly becomes high, since the part which should be fixed 
can be specified, repair and a maintenance become easy. 

[0156] Moreover, the compound gas separator of the fuel cell concerning this invention lays a 
thermocouple line under the above-mentioned flat surface in parallel at the above-mentioned insulating 
resin, and comes to pull out the edge of this thermocouple to the above-mentioned compound gas 
separator edge. According to such a configuration, it can take out from an edge by making into 
thermoelectromotive force temperature of the particular part in the layered product set up beforehand. 
Therefore, while temperature management becomes exact and possibility of avoiding abnormalities by 
adjustment of a suitable operating method by judging the part of failure or abnormalities correctly 
becomes high, the cost at the time of fixing, since the part which should be fixed can be specified 
decreases sharply. 

[0157] Moreover, the compound gas separator of the fuel cell concerning this invention prepares a 
through tube in the above-mentioned flat surface in parallel at the above-mentioned insulating resin, and 
the thermocouple strand which serves as a pair inside at this through tube is made for the joint of a 
thermocouple to come to be located in the interior of delivery and the above-mentioned through tube 
ranging over opening of another side from one entrance side. According to such a configuration, the 
temperature of the part of the depth of the arbitration in a layered product can be taken out as 
thermoelectromotive force. Therefore, while possibility of avoiding abnormalities by adjustment of a 
suitable operating method by knowing more exact temperature distribution and judging the part of 
failure or abnormalities correctly becomes high, failure and abnormalities can be perceived correctly 
earlier. 

[0158] Moreover, the fluid passage in which the fuel cell concerning this invention is formed at the time 
of the above-mentioned gas separator simple substance and a laminating has two or more juxtaposition 
passage about the fluid of the same kind, and the same passage length is made it to come to flow from 
the entry in the passage of the fluid of the same kind which the fluid which passes along the point of the 
arbitration on this juxtaposition passage arranges in parallel at an outlet. According to such a 
configuration, since the fluid of the same kind which flows the inside of a layered product becomes the 
same distance even if it passes along which passage, a fluid spreads round all the parts that form 
passage. Therefore, a fluid can spread round all the locations in passage equally, and a property can 
obtain a high fuel cell with high effectiveness. 



[Translation done.] 
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